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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the high speed 
transmission of an optical burst signal to make resistance to duty 
fluctuation high and to be synchronized with a reception burst 
signal in a short period. 

SOLUTION: This circuit is provided with a data sampling part 1 for w N 
sampling an input signal and generating signals of n-sy stems and 
a selection output part 2 for selecting the signal synchronized 
with the reception burst input signal among the sampled n-system 
signals. There are also provided with a change point detection 
part 3 detecting the rising/trailing change points of the signal 
from the data sampling part 1, a holding part 4 holding a change 
point detection result, a clock judgement part 5 judging the signal 
which the selection output part 2 is to select, based on either 
output result in the change point detection part 3 or the holding 
part 4 or the both results, and a judgement result holding part 6. 
holding the output result of the clock judgement part 5 for 
prescribed timing. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The data sample section which samples a reception burst input signal and is outputted as a 
signal of n sequence (however, n two or more integers), In the bit synchronization circuit equipped with 
the selection output section which chooses and outputs the signal which synchronized with the 
reception burst input signal out of the signal of n sequence sampled by said data sample section The 
changing point detecting element which detects the changing point of each standup of the signal of n 
sequence sampled by said data sample section, and the changing point of falling, The attaching part to 
which only a certain timing holds the detection result detected by said changing point detecting element, 
The clock judging section which judges the signal which said selection output section should choose 
based on one of the outputs from said changing point detecting element and said attaching part, or both, 
The bit synchronization circuit characterized by having the judgment result attaching part to which only 
a certain timing holds the output of said clock judging section. 

[Claim 2] Said data sample section be a bit synchronization circuit according to claim 1 characterize by 
have a sampling means to generate the polyphase clock which consist of two or more n sequences from 
which a phase differ mutually , to sample a reception burst input signal using this polyphase clock „ and 
to output as a signal of n sequence f and be constitute . 

[Claim 3] Said changing point detecting element is a bit synchronization circuit according to claim 1 or 2 
characterized by having a judgment processing means to detect the changing point and the point 
changing [ falling ] of a standup of a receiving burst signal which were sampled, and to judge the phase 
location of the changing point for every same time period as the data period of a receiving burst signal, 
and the number of changing points, and being constituted. 

[Claim 4] Said attaching part is a bit synchronization circuit according to claim 1, 2, or 3 characterized 
by having a maintenance processing means to hold the change check appearance result from a changing 
point detecting element by one period of the same time period as the data period of a receiving burst 
signal, and being constituted. 

[Claim 5] Said clock judging section is based on the phase location of the changing point of the receiving 
burst signal transmitted from either a changing point detecting element or an attaching part and both. 
The receiving burst. signal sampled in .the. phase location. nearest. to the standup of a receiving, burst 
signal, and the cadaveric position phase of two changing points .offalling .lt is [ claim 1 characterized by 
having a judgment processing means to judge with the signal which the selection output section should 
choose, and being constituted thru/or ] the bit synchronization circuit of any 1 publication among 4. 
[Claim 6] The phase location of the changing point of the standup of the receiving burst signal in the 
time period as the data period of the receiving burst signal outputted from a changing point detecting 
element with said same clock judging section, or the changing point of falling, and the number of 
changing points, The phase location of the changing point from a changing point detecting element and 
number which were held in said attaching part by one period of the same time period as the data period 
of a receiving burst signal, It is [ claim 1 characterized by having a judgment processing means to judge 
the signal which the selection output section should choose, and being constituted based on either or 
both thru/or ] the bit synchronization circuit of any 1 publication among 4. 

[Claim 7] The number of the changing point of the standup of the receiving burst signal in the time 
period as the data period of the receiving burst signal outputted from a changing point detecting element 
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with said same clock judging section or the changing points of failing is 1. When the number of the 
changing points from the changing point detecting element held in said attaching part by one period of 
the same time period as the data period of a receiving burst signal is 0, The receiving burst signal 
sampled in the phase location nearest to the phase which shifted only a certain fixed timing to the 
phase location of the changing point outputted from said changing point detecting element It is [ claim 1 
characterized by having a judgment processing means to judge with the signal which the selection 
output section should choose, and being constituted thru/or ] the bit synchronization circuit of any 1 
publication among 4. 

[Claim 8] The number of the changing point of the standup of the receiving burst signal in the time 
period as the data period of the receiving burst signal outputted from a changing point detecting element 
with said same clock judging section or the changing points of falling is 1. The phase location of the 
changing point outputted from said changing point detecting element when the number of the changing 
points from the changing point detecting element held in said attaching part by one period of the same 
time period as the data period of a receiving burst signal was 1, It is [ claim 1 characterized by having a 
judgment processing means to judge the receiving burst signal sampled in the cadaveric position phase 
location with the phase location of the changing point outputted from said attaching part to be the signal 
which the selection output section should choose, and being constituted thru/or ] the bit 
synchronization circuit of any 1 publication among 4. 

[Claim 9] The number of the changing point of the standup of the receiving burst signal in the time 
period as the data period of the receiving burst signal outputted from a changing point detecting element 
with said same clock judging section or the changing points of falling is 1. The phase location of the 
changing point outputted from said changing point detecting element when the number of the changing 
points from the changing point detecting element held in said attaching part by one period of the same 
time period as the data period of a receiving burst signal was 2, The receiving burst signal sampled in 
the cadaveric position phase location with the phase location of the trailing edge of the two changing 
points outputted from said attaching part It is [ claim 1 characterized by having a judgment processing 
means to judge with the signal which the selection output section should choose, and being constituted 
thru/or ] the bit synchronization circuit of any 1 publication among 4. 

[Claim 10] When the number of the changing point of the standup of the receiving burst signal in the 
time period as the data period of the receiving burst signal outputted from a changing point detecting 
element with said same clock judging section or the changing points of falling is 2, The receiving burst 
signal sampled in the cadaveric position phase location of the phase location of two changing points 
outputted from said changing point detecting element It is [ claim 1 characterized by having a judgment 
processing means to judge with the signal which the selection output section should choose, and being 
constituted thru/or ] the bit synchronization circuit of any 1 publication among 4. 
[Claim 11] said judgment result attaching part be [ the claim 1 characterize by have a maintenance 
means to.by.which only a certain timing hold the judgment result in the clock judging section determined 
until now , and be constitute in a change point detecting element when the change point of the standup. 
of the receiving burst signal in the same time period as the data period of a receiving burst signal or the 
change point of failing be detect thru/or ] the bit synchronization circuit of any 1 publication among 10 . 
[Claim 12] It is [ claim 1 characterized by having further the equalization means which equalizes the 
information from said judgment result attaching part within a certain time amount, and is made into the 
selection information of the selection output section thru/or ] the bit synchronization circuit of any 1 
publication among 11. 

[Claim 13] In the bit synchronization method which chooses and outputs the signal which sampled the 
reception burst input signal, considered as the signal of n sequence (however, n two or more integers), 
and synchronized with the reception burst input signal out of the signal of the sampled n sequence The 
changing point of the standup of the sampled receiving burst signal and the changing point of falling are 
detected. Only a certain timing delays the change check appearance result. Said sampled receiving burst 
signal stands. A top The signal which synchronized with the reception burst input signal out of said 
sampled signal based on one of the detection results of the changing point that only the detection result 
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and said a certain timing of the changing point of ** and the changing point of falling were delayed, or 
both is judged. The bit synchronization method characterized by only a certain timing holding the 
judgment result. 

[Claim 14] The bit synchronization method according to claim 13 characterized by including the 
processing which generates the polyphase clock which consists of two or moren sequence from which a 
phase differs mutually, samples a reception burst input signal using this polyphase clock, and is 
outputted as a signal of n sequence. 

[Claim 15] The bit synchronization method according to claim 13 or 14 characterized by including the 
processing which detects the standup and the point changing [ falling ] of a receiving burst signal by 
which the polyphase sampling was carried out, and judges the phase location of the changing point for 
every same time period as the data period of a receiving burst signal, and the number of changing points. 
[Claim 16] The bit synchronization method according to claim 13, 14, or 15 characterized by including 
the processing which holds the detection result of having detected the standup and the point changing 
[ falling ] of a receiving burst signal which were sampled, by one period of the same time period as the 
data period of a receiving burst signal. 

[Claim 17] It is the bit synchronization method of any 1 publication among claim 13 characterized by 
including the judgment processing which judges the receiving burst signal sampled in the cadaveric 
position phase location of the standup of a receiving burst signal, and two changing points of falling to 
be the signal which synchronized with the reception burst input signal based on the phase location of 
the changing point of a receiving burst signal thru/or claim 16. 

[Claim 18] The phase location of the standup of the receiving burst signal in the same time period as 
the data period of a receiving burst signal, or the point changing [ falling ], and the number of changing 
points, By one period of the same time period as the data period of a receiving burst signal, the phase 
location of the changing point in the past time period, and a number, It is the bit synchronization method 
of any 1 publication among claim 13 characterized by including the processing which judges the signal 
which synchronized with the reception burst input signal out of the sampled signal based on either or 
both thru/or claim 16. 

[Claim 19] The standup of the receiving burst signal in the same time period as the data period of a 
receiving burst signal or the number of the points changing [ falling ] by 1 When the number of the 
changing points in the past time period is 0 by one period of the same time period as the data period of 
a receiving burst signal, As opposed to the standup of the receiving burst signal in said 1 period, or the 
phase location of the point changing [ falling ] It is the bit synchronization method of any 1 publication 
among claim 13 characterized by including the processing which judges the receiving burst signal 
sampled in the phase location which shifted only a certain fixed timing to be the signal which 
synchronized with the reception burst input signal thru/or claim 16. 

[Claim 20] The standup of the receiving burst signal in the same time period as the data period of a 
receiving burst signal or the number of the points changing [ falling ] by 1 When the number of the 
changing points in the past time period, is 1 by one period of the same: time period as the data period of 
a receiving burst signal,. the standup of the receiving burst signal in said 1 period, or the phase, location 
of the. point changing [ falling ] t It is : the bit synchronization method of any 1 publication among claim 13 
characterized by including the processing which judges the receiving burst signal sampled in the 
cadaveric position phase location with the phase location of the changing point in front of said 1 period 
to be the signal which synchronized with the reception burst input signal thru/or claim 16. 
[Claim 21] The standup of the receiving burst signal in the same time period as the data period of a 
receiving burst signal or the number of the points changing [ falling ] by 1 When the number of the 
changing points in the past time period is 2 by one period of the same time period as the data period of 
a receiving burst signal, the standup of the receiving burst signal in said 1 period, or the phase location 
of the point changing [ falling], It is [ claim 13 characterized by including the processing which judges 
the receiving burst signal sampled in the cadaveric position phase location with the phase location of 
the trailing edge of the two changing points in front of said 1 period to be the signal which synchronized 
with the reception burst input signal thru/or ] the bit synchronization method of any 1 publication among 
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18. 

[Claim 22] It is [ claim 13 characterized by to include the processing which judges the receiving burst 
signal sampled in the cadaveric position phase location of the phase location of two changing points in 
said 1 period to be the signal which synchronized with the reception burst input signal when the standup 
of the receiving burst signal in the same time period as the data period of a receiving burst signal or the 
number of the points changing / falling / is 2 thru/or ] the bit synchronization method of any 1 
publication among 18. 

[Claim 23] It is [ claim 13 characterized by only a certain timing holding the signal which synchronized 
with the reception burst input signal determined until now when the standup or the point changing / 
falling / of a receiving burst signal in the same time period as the data period of a receiving burst signal 
is not detected thru/or ] the bit synchronization method of any 1 publication among 22. 
[Claim 24] It is [ claim 13 characterized by including the equalization processing which equalizes the 
information for choosing the signal which synchronized with the receiving burst signal from the receiving 
burst signals of sampled n sequence within a certain time amount thru/or ] the bit synchronization 
method of any 1 publication among 23. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bit synchronization circuit and bit synchronization 
method corresponding to burst transmission which are synchronized with the phase of a burst signal and 
reproduce a signal, and especially, when receiving the burst signal from a multipoint side by the point 
side in the lightwave transmission system of point pair multipoint system, it is applied, and it relates to a 
suitable bit synchronization circuit and a bit synchronization method. 
[0002] 

[Description of the Prior Art] The bit synchronization method in the lightwave transmission system, of 
point pair multipoint system constituted by connecting.one communication device and two or more 
communication devices through optical . distribution apparatus Xstar coupler) as a conventional technique 
about the bit synchronization method to a burst transmission signal is learned. 

[0003] It is drawing where drawing 9 explains a situation in case the block diagram and drawing 10 which 
show the example of a configuration of the lightwave transmission system of the point pair multipoint 
system by such conventional technique receive the information eel from the communication device of 
plurality [ communication device / one ], and the bit synchronization method by the conventional 
technique is hereafter explained with reference to drawing 9 and drawing 10 . As for 100 and 101-1,101- 
2, in drawing 9 , a communication device and 102 are star couplers. 

[0004] One communication device 100 and two or more communication devices 101-1 to 101-2 are 
connected through a star coupler 102, and the illustration lightwave transmission system constitutes the 
lightwave transmission system of point pair multipoint system. When transmitting an information eel to a 
communication device 100 from one of the communication devices 101-1 to 101-2, in the lightwave 
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transmission system constituted thus, for the range difference of a communication device 100 and each 
communication device 101-1 to 101-2 The information eel transmitted to a communication device 100 
from each communication device 101-1 to 101-2 is in the condition that phase contrast with optical 
level and the interior system clock of equipment of a communication device 100 differs, will be 
transmitted burstily and will reach a communication device 100, respectively. 

[0005] Drawing 10 shows the optical level of a burst signal in case the communication device 100 which 
was mentioned above receives the information eel from a communication device 101-1 to 101-2. As 
shown in this drawing, the optical level of the burst signal of the information eel from the communication 
device 101-1 to 101-2 which reaches a communication device 100 comes out, respectively, and is 
greatly different. Moreover, although not illustrated, as for these burst signals, phase contrast with the 
interior system clock of equipment of a communication device 100 differs, respectively. 
[0006] A communication device 100 performs a bit synchronization, after changing the burst signal 
which arrived into an electrical signal with light / electric inverter. For the bit synchronization in this 
communication device 100, the cutting tool for bit synchronizations who consists of 1/0 of alternation 
signals is prepared near the head of a burst signal. However, if transmission efficiency is taken into 
consideration, since the cutting tool for bit synchronizations can prepare only about several limited 
bytes, a communication device 100 needs to perform a bit synchronization within several bytes of 
section of the cutting tool for bit synchronizations. 

[0007] As a conventional technique about the bit synchronization circuit to a burst transmission signal 
which was mentioned above, the technique indicated in "the bit synchronization circuit corresponding to 
a burst signal in a PDS light subscriber system" (830 ****** size (autumn) B- 1993) is known. 

[0008] this conventional technique — a receiving burst signal — a polyphase izing — from the 

changing point of a receiving burst signal — a half — about — the DPLL circuit which carries out 
retiming only of the ******** in a phase location performs a bit synchronization In addition, with this 
conventional technique, 60Mbps extent is assumed as a transmission speed. 
[0009] 

[Problem(s) to be Solved by the Invention] In a system as shown in drawing 9 mentioned above, when 
performing high-speed transmission (155.52Mbps extent), fluctuation of the duty ratio of input data will 
become remarkable according to the delay of the flattery nature of the automatic threshold level control 
in the case of the light / electric conversion of the burst signal received with the communication device 
100 etc. 

[0010] Drawing 1 1 is drawing showing relation with the signal discriminated from time amount change of 
the threshold explaining this. 

[001 1] In drawing 1 1 , the threshold signal for the lightwave signal and drawing 1 1 (b) which drawing 1 1 
(a) received to identify a lightwave signal, and the signal with which drawing 1 1 (c) was identified with 
the threshold are shown, and it turns out that the duty ratio of the signal received from this drawing 
when the temporal response of a threshold was remarkable changes. 

[0012] Generally, if it is going to perform high-speed transmission, the ideal location of the retiming in 
the case of synchronizing for the effects of a jitter, electric distortion, etc. will be limited further. For 
this reason, when the. synchronous system by the PLL circuit mentioned above to the system as shown 
in drawing 9 mentioned above is applied, it has the trouble that the method which adopts the phase from 
which only the fixed phase shifted [ point / of received data / changing ] as an ideal location of retiming 
like the conventional technique has little proof stress over duty fluctuation which was mentioned above. 
[0013] The purpose of this invention solves the trouble of the conventional technique mentioned above, 
and is to offer the high bit synchronization circuit and bit synchronization method of proof stress to 
duty fluctuation. 
[0014] 

[Means for Solving the Problem] The data sample section to which according to this invention said 
purpose samples a bit synchronization circuit, and makes a reception burst input signal the signal of n 
sequence (however, n two or more integers) for it, It has the selection output section which chooses 
and outputs the signal which synchronized with the reception burst input signal out of n sequence signal 
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sampled in the data sample section. Furthermore, the changing point detecting element which detects 
each standup and the point changing [ falling ] of a signal of n sequence sampled in said data sample 
section, The attaching part to which only a certain timing holds the detection result detected in said 
changing point detecting element, One of the outputs from said changing point detecting element and 
said attaching part, or the clock judging section which judges the signal which should be chosen in said 
selection output section based on both, It is attained by having and constituting the judgment result 
attaching part to which only a certain timing holds the output of said clock judging section. 
[0015] The data sample section can generate the polyphase clock which consists of two or moren 
sequence from which a phase differs mutually, and can include a sampling means to sample a reception 
burst input signal using this polyphase clock, and to output as a signal of n sequence. 
[0016] A changing point detecting element can detect the standup and the point changing [ falling ] of a 
receiving burst signal, and can include a judgment processing means to judge the phase location of the 
changing point for every same time period as a receiving burst signal, and the number of changing points. 
[0017] An attaching part can include a maintenance processing means to hold the change check 
appearance result of a changing point detecting element by one period of the same time period as the 
data period of a receiving burst signal. 

[0018] The clock judging section can include a judgment processing means to judge the receiving burst 
signal sampled as judgment logic in the cadaveric position phase location of the standup of a receiving 
burst signal, and two changing points of falling based on the phase location of either a changing point 
detecting element or an attaching part and the changing point of the receiving burst signal transmitted 
from both to be the signal which the selection output section should choose. 

[0019] The phase location of the standup of the receiving burst signal in the still more nearly same time 
period as the data period of the receiving burst signal outputted from a changing point detecting element 
as judgment logic in the clock judging section, or the point changing [ falling ], and the number of 
changing points, A judgment processing means to judge the signal which the selection output section 
should choose based on one of the phase locations of the changing point from a changing point 
detecting element and numbers which were held in the attaching part by one period of the same time 
period as the data period of a receiving burst signal, or both can be included. The concrete logic of this 
judgment processing means is as follows. 

[0020] The standup of the receiving burst signal in the same time period as the data period of the 
receiving burst signal outputted from a changing point detecting element or the number of the points 
changing [ falling ] by 1 When the number of the changing points from the changing point detecting 
element held in the attaching part by one period of the same time period as the data period of a 
receiving burst signal is 0, The receiving burst signal sampled in the phase location which shifted only a 
certain fixed timing to the phase location of the changing point outputted from said changing point 
detecting element is judged to be the signal which the selection output section should choose. 
[0021] The standup of the receiving burst signal in the same time period as the data period of the 
receiving burst signal outputted. from a changing point detecting element or the number of the. points, 
changing [ falling ] by 1 The phase location of the changing point outputted from said changing point 
detecting element when the number of the changing points from the changing.point detecting element 
held in the attaching part by one period of the same time period as the data period of a receiving burst 
signal was 1, The receiving burst signal sampled in the cadaveric position phase location with the phase 
location of the changing point outputted from said attaching part is judged to be the signal which the 
selection output section should choose. 

[0022] The standup of the receiving burst signal in the same time period as the data period of the 
receiving burst signal outputted from a changing point detecting element or the number of the points 
changing [ falling ] by 1 The phase location of the changing point outputted from said changing point 
detecting element when the number of the changing points from the changing point detecting element 
held in the attaching part by one period of the same time period as the data period of a receiving burst 
signal was 2, The receiving burst signal sampled in the cadaveric position phase location with the phase 
location of the trailing edge of the two changing points outputted from said attaching part is judged to 
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be the signal which the selection output section should choose. 

[0023] When the standup of the receiving burst signal in the same time period as the data period of the 
receiving burst signal outputted from a changing point detecting element or the number of the points 
changing [ falling] is 2, the receiving burst signal sampled in the cadaveric position phase location of the 
phase location of two changing points outputted from said changing point detecting element is judged to 
be the signal which the selection output section should choose. 

[0024] A judgment result attaching part can be equipped with a maintenance means by which only a 
certain timing holds the judgment result in the clock judging section determined until now when the 
standup or the point changing [ falling ] of a receiving burst signal in the same time period as the data 
period of a receiving burst signal is not detected. 

[0025] Moreover, the information from a judgment result attaching part can be equalized within a certain 

time amount, and it can consider as the selection information of the selection output section. 

[0026] 

[Function] Since this invention has judged the signal which the receiving burst signal was sampled, the 
standup and the point changing [ falling ] were detected, and the result was delayed, combined the 
changing point information from the past, and synchronized with the receiving burst signal, it can 
perform the synchronous judging in consideration of duty fluctuation of a receiving burst signal. 
[0027] Moreover, since the polyphase clock which consists of two or more n sequences from which a 
phase differs mutually as a means to sample a receiving burst signal is generated, a reception burst 
input signal is sampled using this polyphase clock and they are outputted as a signal of n sequence, it 
can be adapted for the actuation at the time of a high speed. 

[0028] Furthermore, this invention can make the location and the number of the delayed information and 
the information, i.e., the changing point for past 2 period, before making it delayed the information for the 
judgment of the signal which synchronized with the receiving burst signal by detecting the number not 
only of the location of a changing point but the changing points in 1 period as change check appearance 
information, and delaying those information by one period. 

[0029] And since the point which shifted only the fixed value from the point of a signal changing 
[ standup ] is not made into a retiming location, but it falls with the point changing [ standup ] and is 
made to make the midpoint of both with a changing point into a retiming location, also when duty 
fluctuation which was mentioned above arises, retiming can always carry out like [ in the case of the 
conventional technique ] in the ideal location of retiming as logic which judges the signal which 
synchronized with the receiving burst signal. 

[0030] moreover — change — a point — a number — having taken into consideration — reception — a 
burst signal — having synchronized — a signal — judging — logic — ****** — the past — two 
periods — inside — change — a point — a number — a case — having divided — logic — using it — 
things — being possible — becoming . 

[0031] drawing 8 — reception — a burst signal — having synchronized — a signal — judging — logic — 
explaining — equipment — an internal clock — reception — a burst signal — a phase — relation — an 
example — being shown — drawing — it is — the following — this — drawing — referring to — the 
past.—" two — periods — inside — * change — a point ^- a number — a case — having divided logic 
— reception — a burst signal — having synchronized — a signal — judging — an approach — 
explaining . Below, the notation (current change mark and the past change mark) describes and explains 
the group of the number of the changing points of past 2 period. In drawing 8 , the internal clock of the 
equipment with which the bit synchronization circuit according [ drawing 8 (a) ] to this invention is 
carried, drawing 8 (b) - drawing 8 (f) are the examples of a receiving burst signal. 

[0032] It corresponds, when the head of the signal for bit synchronizations is detected with the present 
period so that it may be shown in the case of (1, 0 (b)) (for example, drawing 8 ), and let fixed value gap 
**** be a retiming location from the present changing point. 

[0033] It corresponds, when the head of the signal for bit synchronizations is detected with the past 
period and termination of the signal for bit synchronizations is detected with the present period so that 
it may be shown in the case of (1, 1 (c)) (for example, drawing 8 ), or when a receiving burst signal and 
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the phase contrast of an equipment internal clock are close to 180 degrees, and the midpoint of two 
changing points in 2 periods is computed, and it considers as a retiming location. Thereby, it can respond 
to duty fluctuation of a receiving burst signal. 

[0034] A receiving burst signal and the phase contrast of an equipment internal clock are equivalent to 0 
degree, near and when duty fluctuation is being carried out, they compute the midpoint of the changing 
point in the trailing edge of a front period, and the present period, and consider as a retiming location so 
that it may be shown in the case of (1, 2 (d)) (for example, drawing 8 ). Thereby, it can respond to duty 
fluctuation of a receiving burst signal. 

[0035] As it is shown in drawing 8 (e) when the change mark in the present period are 2 for example, 
near and when it is carrying out duty fluctuation and two changing points are detected after the pattern 
of below-mentioned drawing 8 (f), or when a receiving burst signal and the phase contrast of an 
equipment internal clock detect termination of the signal for bit synchronizations at 0 degree, they are 
equivalent to it, they compute the midpoint of the point changing [ both ], and consider as a retiming 
location. Thereby, it can respond to duty fluctuation of a receiving burst signal. 

[0036] As it is shown in drawing 8 (f) when the change mark in the present period are 0 for example, 
near and when it is carrying out duty fluctuation and a changing point is not detected after the pattern 
of above-mentioned drawing 8 (e), or when a receiving burst signal and the phase contrast of an 
equipment internal clock detect termination of the signal for bit synchronizations at 0 degree, they are 
equivalent to it, they hold an old judgment result, and make it a retiming location. Also in this case, in 
duty fluctuation, it can respond. Moreover, also when the changing point has disappeared by the bit 
discernment error etc., it can respond. 

[0037] Moreover, by equalizing the information from a judgment result attaching part within a certain 
time amount, and considering as the selection information of the selection output section, when a 
changing [ detection ] point location serves as a suddenly unusual value by a bit discernment error etc., 
the effectiveness can be eased. 
[0038] 

[Example] Hereafter, a drawing explains the example of the bit synchronization circuit by this invention, 
and a bit synchronization method to a detail. 

[0039] The timing diagram explaining actuation of the block diagram showing the configuration of the bit 
synchronization circuit according [ drawing 1 ] to the 1st example of this invention and the bit 
synchronization circuit which shows drawing 2 to drawing 1 , the block diagram showing the example of a 
configuration of a changing point detecting element [ in / in drawing 3 / drawing 1 ], the block diagram 
showing the example of a configuration of the data sample section [ in / in drawing 4 / drawing 1 ], and 
drawing 5 are the block diagrams showing the example of a configuration of the polyphase clock 
generation section in drawing 4 . drawing 1 , drawing 3 - drawing 5 — setting — 1 — the data sample 
section and 2 — the selection output section and 3 — a changing point detecting element and 4 an 
attaching part and 5 — the clock judging section and 6 — a judgment result attaching part and 20 — 
the latch section and 21 — for the polyphase sample section and 31, as for a shift register and 33-1 to 
33-7, the polyphase clock generation section and 32 are [ a changing point pulse detecting element and 
22 / the changing point encoder section and 30 / the delay section and 34 ] the dividing sections.. 
[0040] Out of n sequence signal sampled in the data sample section 1 which samples a reception burst 
input signal and is made into the signal of n sequence (however, n two or more integers), and the data 
sample section 1, the bit synchronization circuit shown in drawing 1 is equipped with the selection 
output section 2 which chooses and outputs the signal which synchronized with the reception burst 
input signal, and is constituted. 

[0041] And the place by which it is characterized [ of the example of illustration this invention ] It is in a 
means to judge the signal which synchronized with said reception burst input signal. This judgment 
means The changing point detecting element 3 which detects each standup and the point changing 
[ falling ] of a signal of n sequence sampled by the data sample section 1, One of the outputs from the 
attaching part 4 to which only a certain timing holds the detection result detected by the changing point 
detecting element 3, and the changing point detecting element 3 and an attaching part 4, Or it has the 
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.clock judging section 5 which judges the signal which the selection output section 2 should choose 
based on both, and the judgment result attaching part 6 to which only a certain timing holds the output 
of the clock judging section 5, and is constituted. 

[0042] In addition, in the following explanation, the source resultant pulse number n of the polyphase 
clock which is the signal of n sequence for a sampling shall be set to n= 8. Moreover, suppose that it 
explains to each of the signal of eight sequences sampled in the data sample section 1 by giving a 
number in order according to the phase location which sampled it if needed. Moreover, suppose that a 
clock with the same frequency as frequencies of input data, such as a system clock of the equipment 
which carries the bit synchronization circuit by the example of this invention, is called a master clock. 
[0043] The data sample section 1 should just be constituted as shown in drawing 4 (a) or drawing 4 (b). 
The example of a configuration shown in drawing 4 (a) is constituted by the polyphase sample section 30 
and the polyphase clock generation section 31, and samples a receiving burst signal with the polyphase 
clock generated in the polyphase clock generation section 31. 

[0044] If the polyphase clock generation section 31 sets the source resultant pulse number n of a 
polyphase clock to n= 8 The reference clock which has the same frequency as an input signal as shown 
in drawing 5 (a) = (n-1) by the seven delay sections 33-1 to 33-7 What is necessary is to make it 
delayed from the timing of 1/8 period (1/8 period) to the timing of xseven, respectively, and to just be 
constituted so that a polyphase clock with the phase contrast of 1/8 period may be generated. 
Moreover, as shown in drawing 5 (b), the polyphase clock generation section 31 a high-speed clock with 
one n= 8 times the frequency of an input signal [ whether 8 dividing is carried out by the dividing section 
34 and ] Or by carrying out 4 dividing, using as a trigger the point of the high-speed clock which has one 
2= 4 times the frequency [ n / ] of this by the dividing section 34 changing [ standup ], and carrying out 
4 dividing, using the point changing [ falling ] as a trigger It can constitute so that the polyphase clock of 
eight phases with the phase contrast of 1/8 period may be generated. 

[0045] Using a shift register 32, with a shift register 32, a receiving burst signal is sampled with a high- 
speed clock with one n= 8 times, or times [ n / 2- 4 times ] the frequency of an input signal of this, and 
the example of a configuration shown in drawing 4 (b) of the data sample section 1 of a receiving burst 
signal outputs it as a signal of n sequence. 

[0046] The changing point detecting element 3 is constituted by the latch section 20, the changing point 
outpulsing section 21, and the changing point encoder section 22 as shown in drawing 3 . Thus, the latch 
section 20 of the changing point detecting element 3 constituted latches the signal of eight sequences 
sampled in the data sample section 1 by the master clock. The changing point outpulsing section 21 
outputs L, when the signal of eight latched phases differs from the condition of the signal, i.e., the signal 
of a front number, latched with the front clock and it is the same as the condition of the signal of H and 
a front number, and it generates the pulse train of eight phases. Thus, the number of the signal of H 
condition in the generated pulse train turns into a number corresponding to the phase location where 
the standup of a receiving burst signal or the changing point of falling exists. 

[0047] the number of the pulse from which the changing point encoder section 22 is in H condition for 
every period, of a master clock in the pulse train of eight phases obtained from the changing point 
outpulsing section 21 — detecting — further — the inside of it — most — the number (it is henceforth 
called a number A) of **** — and the number (it is henceforth called a number B) of old watch is 
detected and outputted most. The number outputted by this is equivalent to what expressed with the 
unit of the phase contrast of a polyphase clock interphase whether it was [ what place ] eye a phase in 
the phase location of the standup of the receiving burst signal in 1 period of a master clock, or the 
changing point of falling. 

[0048] As for an attaching part 4, only the time amount for one period of a master clock holds the 
output mentioned above from the changing point detecting element 3. Consequently, the result 
outputted from an attaching part 4 is the number of the changing point outputted from the changing 
point detecting element 3 before 1 period of a master clock. However, an attaching part 4 holds the time 
(die length 8 for number +1 period of the location held until now) of the point changing between one 
period of a master clock not being detected by the changing point detecting element 3. 

- 11 - 



[0049] The clock judging section 5 computes the number which hits in the middle of two changing points 
* based on either the number of the changing point outputted from the changing point detecting element 3 
or the number of the changing point in front of the above-mentioned master clock 1 period outputted 
from the attaching part 4 and both information. Specifically, the clock judging section 5 computes the 
number C of the midpoint of said number A and said number B of the changing point outputted from the 
changing point detecting element 3, when said number A and said number B are not in agreement. 
[0050] Moreover, said number A and said number B of the clock judging section 5 correspond. Said 
number B of the changing point in front of 1 period of the master clock outputted from said number B 
and attaching part 4 when the changing point was detected in front of 1 period of a master clock 
(henceforth) When the number C of the midpoint B* is computed, and said number A and said number B 
are in agreement and the changing point is not detected in front of 1 period of a master clock, as 
mentioned above since the number B (it is henceforth called B")+8 of the changing point in front of 
master clock 2 period is supplied from an attaching part 4 — the (number B"+8) — a midpoint with said 
number B is computed and this is outputted as a number C. 

[0051] The judgment result attaching part 6 holds said number C judged until now, when the changing 
point outputted from the changing point detecting element 3 is not detected. 

[0052] The selection output section 2 chooses and outputs the signal corresponding to the same 
number as said number C out of the signal of eight sequences sampled by the data sample section 1. 
[0053] The timing diagram shown in drawing 2 shows actuation of the 1st example of this invention 
mentioned above. 

[0054] In drawing 2 a master clock and (b) (a) A reception burst input signal, (cO) - (c7) shows said 
number C as which each input signal with which - (dO) (d7) was sampled in the polyphase clock and data 
sample section 1, (e1), and (e2) were chosen as by said number A and said number B in the changing 
point detecting element 3, and (f) was chosen in the selection output section 2, respectively. 
[0055] In drawing 2 , the period 1 of a master clock, the 1st example of this invention chose the 
midpoint of said number A and said number B, held the result in a period 1 the period 2, chose the 
midpoint of a number B and the number B of a period 1 (number B") the period 3, and has chosen the 
midpoint of a number B and the number B of a period 3 (number BO the period 4. 

[0056] Next, the bit synchronization circuit by the 2nd example of this invention is explained. The 2nd 
example of this this invention judges a clock judging from the phase location of the changing point of 
input data, and the number of changing points, it has the block configuration shown in the same drawing 
1 as the 1st example of this invention, and the detailed configurations of the changing point detecting 
element 3, an attaching part 4, and the clock judging section 5 differ. 

[0057] Like the changing point detecting element 3 of the 1st example, the changing point detecting 
element 3 of the 2nd example of this invention detects the number A corresponding to the phase 
location of a changing point mentioned above, and a number B, and further, it is constituted so that the 
number of the changing points in 1 period of said master clock may be detected and outputted. 
[0058] Moreover, like the attaching part 4 of the 1st example, although only the time amount for one 
period. of said master clock holds the output from the changing point detecting element 3 ? an attaching 
part 4 is constituted so that special. actuation like [ in the case of being the 1st example mentioned 
above ] may not be performed, when a changing point is not detected by the changing point detecting 
element 3. 

[0059] The clock judging section 5 is constituted so that the number which hits in the middle of two 
changing points based on one of the number of said number A in front of the number of said number A 
supplied from the changing point detecting element 3, said number B, and changing points and 1 period 
of said master clock supplied from an attaching part 4, said number B, and changing points or both 
information may be computed. 

[0060] Drawing 6 is drawing explaining the judgment logic in this clock judging section 5, and explains 
concretely the judgment logic in the clock judging section 5 with reference to this drawing hereafter. 
[0061] When the number of the changing points in 1 period of a master clock is 0, said number A in front 
of 1 period of the master clock currently held is outputted [ drawing 6 (a)]. By 1, when the number of 
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*the changing points in front of 1 period of a master clock is 0, the number of the changing points in 1 
period of a master clock adds the one half n for one period of a master clock / 2~ 4 to a number A (or 
the number B), and outputs the judgment number C [ drawing 6 (b)]. By 1, when the number of the 
changing points in front of 1 period of a master clock is 1 and 2, the number of the changing points in 1 
period of a master clock computes the midpoint of a number A (or the number B) and the number B in 
front of 1 period of a master clock (number B'), and outputs this as a judgment number C [ drawing 6 (c) 
and drawing 6 (d)]. When the number of the changing points in 1 period of a master clock is 2, what 
added 3 to the number A is outputted as a judgment number C [ drawing 6 (e)l 
[0062] And the judgment result attaching part 6 holds said number C judged until now, when the 
changing point outputted from the changing point detecting element 3 is not detected like the case of 
the 1st example of this invention mentioned above. Moreover, the selection output section 2 chooses 
the signal corresponding to the same number as said number C like the case of the 1st example of this 
invention from the signals of eight sequences sampled in the data sample section 1. 

[0063] Drawing 7 is the block diagram showing the configuration of the bit synchronization circuit by the 
3rd example of this invention. In drawing 7 ? 7 is the integral section and other signs are the same as 
that of the case of drawing 1 . 

[0064] The 3rd example of this invention shown in drawing 7 is different from the circuit shown in 
drawing 1 in the bit synchronization circuit explained by drawing 1 with the point of having given the 
output of the judgment result attaching part 6 to the selection output section 6 through the integral 
section 7, and others are constituted like the case of drawing 1 . 

[0065] In the 3rd example of this this invention, the integral section 7 performs the moving average for 
two periods of a master clock, and is outputting the judgment result supplied from the judgment result 
attaching part 6 to the selection output section 2. By this equalization, also when a changing 
[ detection ] point location serves as a suddenly unusual value by a bit discernment error etc., that 
abnormality can be eased. 

[0066] In addition, the section to average may be a part for 3 [ not only two periods of a master clock 

but ] periods, or may be more than it. 

[0067] 

[Effect of the Invention] Since according to this invention a retiming phase judging is computed using 
the point of the standup of a receiving burst signal, and falling changing [ both ] and is performed as 
explained above, in high-speed transmission, it becomes possible to synchronize in the short section to 
the receiving burst signal which duty fluctuation produced. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

T.This: document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the bit synchronization circuit by the 1st 
example of this invention. 

[Drawing 2] It is a timing diagram explaining actuation of the bit synchronization circuit shown in drawing 
1. 
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[brawing 3] It is the block diagram showing the example of a configuration of the changing point 
detecting element in drawing 1 . 

fDrawing 4] It is the block diagram showing the example of a configuration of the data sample section in 
drawing 1 . 

fDrawing 5] It is the block diagram showing the example of a configuration of the polyphase clock 
generation section in drawing 4 . 

[Drawing 6] It is drawing explaining the judgment logic of the clock judging section in the 2nd example of 
this invention. 

fDrawing 7] It is the block diagram showing the configuration of the bit synchronization circuit by the 3rd 
example of this invention. 

fDrawing 8] It is drawing showing the phase-related example of the equipment internal clock and 
receiving burst signal explaining the logic which judges the signal which synchronized with the receiving 

burst signal. . . 

fDrawing 9] It is the block diagram showing the example of a configuration of the lightwave transmission 
system of the point pair multipoint system depended for being based on the conventional technique. 
fDrawing 10] It is drawing explaining a situation in case one communication device receives the 
information eel from two or more communication devices. 

fDrawing 11] It is drawing explaining relation with the signal discriminated from time amount change of a 
threshold. 

[Description of Notations] 

1 Data Sample Section 

2 Selection Output Section 

3 Changing Point Detecting Element 

4 Attaching Part 

5 Clock Judging Section 

6 Judgment Result Attaching Part 

7 Integral Section 

20 Latch Section 

21 Changing Point Pulse Detecting Element 

22 Changing Point Encoder Section 

30 Polyphase Sample Section 

31 Polyphase Clock Generation Section 

32 Shift Register 

33-1 to 33-7 Delay section 
34 Dividing Section 

100 101-1,101-2 Communication device 
102 Star Coupler 

[Translation done.] 
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ilffSai 0 1-1 — 10 1 - 2jl»fc©flMfMr/Ml:a« 

0*^*J5 <t 5 amstC ioo \zmm-r zmmmw. 
101-1 — 101-2 frb<offi&±;w<—* hff 

aflrsit ioo ©St«rt»-»y.fi>* n y ^ t <om%m. 



5 

[000 6] iifa^e 1 0 0 tt, PJ* Vfr;<-x h«* 

*%/nmMmkwx^%m%\m&\.Kqk\?y vwm 

&fto<, :ollS8ti 0 Oic*5Jt5t';y MsD8i©fc«> 
h«*©$BRfliEfcf±, l/0©£#«^4> 

fcgfc/W h8ftu*»K»t«i fcas-ctrfc^fc.©. a«S 
Si 0 Ofi, ify MH3B£$c/W h©KV MWB'W 
h © Era {ct? 5 i&gtf* & 5 „ 
io [ o o 0 7 ] am Lfc<fc 5 fc»<-* hfe^f »fc*tt-6 

IHMIhIKj (ff (#0 B - 8 3 0 , 1 9 9 3) \Z 

[ 0 0 0 8 ] ■ r. <D'&*&.mi*. H« -§-Sr#=fS 

ftU Sif^-* h«*©*ftjRa»&¥tttel"*i/fc4MS 

4rtT5i^5fc©-T?*><&. fc*5, dco^5feS^-C*fi, ^ 
m&gb LT, 6 0Mb p s @^ 5 jB^$HT^5. 
20 [ 0 0 0 9 ] 

5^v / ^xA(C*5V^-C, KjS*^ (1 5 5. 5 2Mb 

[ooio]0ii mor iSrttwr«mto«nnae 

[ o 0 l l ] 0 l l frjsv^T, 011 ( a ) fiSff Lfc 

30 ^t#, 011 (b) \±%m%*mm-t%K-ih<»mmt 

■§•,011 (c)"*^"^*]*^^**^* 

[0012] jKa^eaitrtr** 5 t-rs^, V s 

xft Ufc0 9 [C^-f-i p /i^^MwSIM'Lfc. PLL [UK 
[0 0 13] *«PJ©g6<3tt; W[abfe!S*a«OlBIJH 

^^-T-^^mz^-nmtxon^y v 

[0014] 

y>-^LTnS5'J n 2 £A±©S!gc) ©lf-§"i 

so •r^x — f-t^zf^Uk. 7 ! —?D->zf/i'&X~9->'7y 
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tijt n im^n f h Sff h A^fS-f-JC 
[0 0 15] -r— f-Vis-f/vm*. EWcfStlcDM&S 

[0 0 16] ^L^ajSitt, h«-§-©3t*> 

[0 0 17] fitfttttt; £fc^ffltt<0£4b£ttU&* 

[0 0 18] * D s/^JJgg&fi, mfet&Mt UT. ^fk 
g{f^-> b{=#<0:£1b±a s 92W£^Tri s 9©20(E> 

[0 0 19] *n y^fl^Cfe'l^flSffiii l/T, 
•fe-k# t) *fcf±Sct,-f «J 9 »b£<0fltfB(fc1tfttHMb£ 

[0 0 2 0] *4k^HtfW»6>tti*jS*t<5, 
^(D±h±.fr 9 * fctt5t*>TdS 9 aMbjfc©*** 1 -C, «- 

jsjw© i ffljw^«»t«»35*tfc»kjS*ma5!i»5>o»k. 

<bjfK©titfBfMtfc»U**B£*^ 5 v^fcttTb Lfc 
[0 0 2 1 ] *ftj6«UtfBa»btiW>£*u<5, S«><-* 



bfS-i-ro^-^ilffiiPlCBfraJllSBrtwSm^-^ bit 

*©:fc*>±# o *fc.ttic%T^ 9 afcfbj&.o** 1 t\ ft 
mm<o i ffl»^«»t««r**t*:s(E'(b^ifta»*»b«>*'(k 

[0022] ac^ttiua^fea^^ti,*. 

^§-©&ib±as 9 * fcttit t>T# 9 S<k^ct* s 1 X\ ft 
jjR©»*s 2 tWB»bj^ffl»a»&ffl#3"*ufcSE 

.*bjS©rt©«i*©4fcffiifc« t ©* r^i^4*T^ vt* y 
ioo2 3]*<b^»a»*»fea*s*ba, 

-g\ wiB»bjS*a»*»fem***tfc2o©ag^kjSote 
tutu © f wteWia >-t° y v ^ £ H/cSft><-^ 

[00 24] *lj^*^tl5tt> hfS#»x 

>6S 9 *fct±A^T^ 9 aE^b^^*m**UJSi^^^»fi•, 
a T»K:ft3fe tt V ^fc i> u v 9 MfZM T-©*J W&¥k 

[002 5] «|}£ttJIHIM$Ad^oW««rfe«B» 
[0 0 2 6] 

TA*)±i5i5Xa«lE*>T*S9^k^^ffib. 
*iiJi$-e:-Cii*A>fe©«5'fbiSflMS«r#«:-CS«^-^ 

[0,0 2 7] hft-i-^-y-^^y >^-r 

[ 0 0 2 .8 ] $ fet, *«WI±» »bjfe*ffl«*-i Ut 
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3E£«fctt*ftl«IffiS*Sttr©tiWJL i©* 
2ja##©£fcj&©flHl&tf**:Ste>'<-:* HM-fclSI 

» u»5§-©*ij&©fc&©tff 1-a r t !js-e'# 5, 

[002 9] ■* LTs gfa^-* HM-fclHIJH bfc«# 

«s£tfcRH;:t>» ®\zv?-< z ^©samtii-ey *<< 

[0 0 3 0] «fcj£©ttt>#It'UfcSflr'<*-* h 

[oo3i] hi 8 bits ^\cmm Lfcflr** 

h«#iO{flrfiBB«©«^-t-H-e*»!»» WT. r©0 
Sr#fi?.LT, ffl*©2HMrt©**fcj6©*^#*#ttL 

5*»*ttM"f-«. «T^tt/a*2fllW©*fl:j&©*C 
©*I£ (5WE©aE{kjft»; iB*©SlMto£*) ' £ ^ 5 IE* 
-elBKlLTlftK-r5« SSd&VT^ 08 (a) tt*IS 
fife J; 3 t'y blB]MIIIfc#^£*t3ffll©rttt* c y 

*\ bis (b) ~0 8 (f) ttgflr^— ^ hfir*©0!-e 

[0 0 3 2] (1,0) ©i§£\ 0!l;iff, 1218 (b) \Z 
tf-TXoK^ i»aE©«J!8-cify MBBHffl«-S-©5fe««r* 
HJUfc»£tetB3U 5WE©»b**»feH3fetti**ufc^i 

[0 0 3 3] (1. 1) ©t&£\ 0 8 (c) K 

*i-J:5fc» ffl*©ja»T?ii , y MaUHM«*©3tSfiSr* 
IBU &M<ommtVy hflJHffl«-8-©*T*r*abfc. 

©tids** i8o° ica^ <t 5 jfetfrfrKUfS u 2HJH 
1*3© 2 -3©aE-(bs©i'WXtsrina UT- y > w -5 - v^ffiie 

[0 0 3 4] (1, 2) ©^g\ 0y*.rJ, 0 8 (d) K 

iWKiaau m««i©a-»iaaE©«»rt©*^ 

© 4» M i£ * * ffl L T y * ' 5 v ^{£S £ 1- 5 . r ix i 
[0 0 3 5] 5WE©ffl)!l!rt©*fl: ( *i«c4S2©»fi-, «*. 

tis 08 (e) sm^-* nn§-£3£« 

^»UX*J!J. &j&©0 8 (f) ©/<^ — ^©|ftT?SCft 
jSSr2o«mUfc*fr&. try MSUHflHl*© 



20- 

»Tt«UlUfcJ:5 4«*lcffiSU waSfl2jS©fBJ-* 
[0036] sfcflfflrt©*fl:j&*# o©#fr, #J*- 

tf, 0 8 (f) fcjSt-J: 5 fc:, h«#iK11 
*»L-C*S«>, ffJiE©0 8 (e) ©y<^ — VCflfc-cae-fk 

A^WLfti'ofcjW, *>3v*«\ ify MHI»tffi«* 
©*T«r8fflLfcJ:5**&fc*B?iiU i*t*T?©*l3t 

[0 0 3 7] «JSB*«l#»5d»b©fll«lSr*>5l* 

*S»*K:*©3&**r»fo-*-* - 1 ^T'# 
[0 0 3 8] 

20 [ms0!i] *»isify bmmm^Rxf^ y 

[0 0 3 9] 01 tt#sm<'>% 1 ©ItaSWK: J:* t'y H 
|s)»[HlS§©«^Sr^-r^D yi?0, H2l±BlK:*i-if 
•y b^3!8iaft©»^tlftWt-«^-f A^-ir-h, 03fi 

0 1 \c&vzmk&femn<Dffii$w&*-f7v vtm, 
04 am 1 fciaitsf*— ^ih^A^BoflijswfeSi-^ 

n-y^0, 0 5fi04{C*3Jt5#ffi^n;/^|g^a5©fll 
^Jtr^-f-T'n y ^0-Cfc5. 01, 0 3~0 5(C*5^ 
t, 1 Hx-^i^VT'yvgp, 2f±»WHtfJ«, 3ttSC-ft 
30 AttttiA. 4ttift»», 5 tt*o-y 6«*J^ 

as, 2 2t±mt&=-^=*— aoii^ty^ 

3 3- 1~3 3-rttilit«5» 3 4»4$MWB-e*> 
[ 0 0 4 0 ] 0 1 tr y h IH^IhIKH, *«/<-^ 

±©»w ©flr^i-ra^-^-^^/i^Bii, ^-^ 

v^gu 1 T'-y- y ^ Sirft. n 5S^iJ'fI-§-© I f'a i b 
[004 1] ^ Lt> 0i5%*38M'©|BK«©W!ti:-t-5 
SSI fcJ:5'*^y V^$ttfcn»?iJ©ft#©^m 

3 *tws»»4*»e>©mi*js*©if fcs^tt, 
so i^*K:s^v^Ta«aa*fti2^aiRi-'<*(i*s:*i*-r 
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[0042] skT<ovtmv^is^x. -^^T-y^y 

/H © n 5&fll©flr*T?*> 5 * a y * ©*l$c n * n = 8 

f<fr-£LTlMi«:tT5 d t Sfc. #« 98 ©2**0! 

f^tSfy HBI)|BllIiS*»«i-SSslt©->^^^^ny 

[0 0 4 3] f-^t^/VglilH 04 (a) £fcf4 
04 (b) lOTti5l:M^tiMJ;^. 04 (a) 

K.iri-rmtfmfts #ti-y- >-^as 3oi^^o-^i 

%:t$1i:fc#tB^ p s/ * T*£« hff-g-^-^V^ y 

t>©-Cfc£. 

[0 044] P yt^^M 3 1 «U #M=B^ p ^ 

©tB$Cn£rn = 8 ii"?) 0 5 ( a ) \Z.7h-ir 5 
S««*£IBC««»&# , o#||R*py*«: (n-1) 
= 7 {@©SMgE 33-l~33-7iCi«9, frtl^ti 1 
/8JiSB©*^ 5 l/*ffrh (l/8jg$) X70^-fv 
V^£T-33£$-lt, l/8ffl8©ffiffiSS*«Fo*:#«* 

^p ?*«&8is3 ifi> 05 (b) ^-r«t5tc % sm 

{e-§-«n = 8^©MI&i!c^^oS34^p s'^*, #JI§B 

3 4tJ:5'8»jBi-5*\ *5V^ttv #JB«3 4K:J:9 

SMbSfc h y LT4#J1U fiVF#3«tfb 

fctssfc^Fo fc 8 m<z>&m 9 p y * sr^R-rs «t 5 k« 

[004 5] hW^-Of'-^-S-^/HB 1 © 

04 (b) iZTfrfffi&Mte. *sy bfSxfiS 2«rflfi^' 
3 *>©-?, hUi?^3 2 fc: J; * Ht-f- 
SrSisfs ^© n = 8 fiFfc 5 V n / 2 = 4 f&.©JS$ci&£:: 
^ogjg^ p s/^-ClJ-^yy V^Ln^J^ff-i-t LT 

[004 6] SfcjfttttttB 3 f± N 03 ic^-f- j; 5 fc, 7 

s/^gp2 o ^bA/<A'^afeaiSB 2 1 mt&^> 
s^b^m&E3ro7s' < ^§B2 ott, -r-^-y-v^gB- 

1 X-f-^T'.y >-^$HA:8^?iJcD{b-§-^^^^ o 5^ 
8 *§©«■§•#, tuO^p ^^-C7 5/^$tufcf8-§- 
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[0 0 4 7] ^k^^V3-yg)5 2 2I±, T^^^Py 

8 fB©^/^^]© * H^fi i: & o T 5 ©# 
^SrtfcttiU Sfefc. tOtt*t*#0#* (fit*, 
#-§-A i . XTA ft *>£#©#-§" (fit*, #*B 

iff*) Sr^WLTffl^i-Sc £*ifcJ:!>ffiA£;fc5# 
^•tt, -7^-^^ p s/?© lJ^JWft ©£{?'*— * Mf-f-© 

tS^ny *#ra©ttfcg©)|M!fc-(M*HSrfB e i»Sr*t> bfc 

[0 0 4 8] »^§|54fi, *ftjStta*B3*>bOWaU 

fcttJ^Sr-^^i? ^ p s/ ^ <r> 1 j^SS^w^FW^Jt^i" 

^ p y 9 CO 1 JlfflSufr^k^mgB 3i^ffl* 
[0 0 4 9] ^^f»5li, jfrfL£l*UJ»3a»e> 

[0 0 5 0] ^p j/^JmiSftStt, WIW-f-A* 

30 TJt|trfE#-g-B^— §fcu p s/^O 1 Jl#? 

itu!B#-5§-B (£Jll*» B' iv^5) i©tt>M*©#-§-CSr 
IfflU hu IE# A tStj B id s — SL, fro. ^ 
xf? p y^© l JBJWItrKSE'fbS* J ktti*lT'"Cv^j:v^» 
ItrJfibfcJ: 5tw» ^gB4^e>f4^^.^^P 2 

H»«r©»bS©«#B b " i^5) +8is« 

*© (#-§-B" +8) tBtlfES-i-B t© 
40 [00 5 1] 6 H x 3 frb 

■C^fc.WIB»-S-C Sr(R«Ft" 5. 

[0052] awa^2-f±. x-^-y-^-^gci t-<t 

[ 0 0 5 3 ]. HfjxS Ufc*5SW©JB 1 ©SKKfllOiMt 5 ** 

[0 0 5 4] 02fC*JVNT, (a) (Iv^^^ny^, 
(b) f±S«'<-* hA^«#, (c 0) - (c 7) it 
so £tB-*Py*, (dO) ~ (d-7) H-f—^-^^y^U-- 
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lX?^?"}) ls?£tvtc&A?Ji$flr, (el), (e 

( f ) \±m&.mjjn 2 -c-5iw^tvfct{rfE#-§-c fc^*^* 

[00 5 5] XftWcom 1 ©Hffitfijfi, El 2<D$>X\ 

mm 3 fiis^Bt jww i©#-5§-b (#-§-b" > to* 

WJjg*aKU, JB»l4-<?tt#»B £J3#! 3 <£#-!§- B (# 
[0 0 5 6] *«W0*2 0iat«K:J:5 try H 

Jfe0iJiHHt©01 l^tT'o 
[00 5 7] *^Kcom 2 ©SgttOTO&fbftttfcbtt 3 

[0 0 5 8] {5jM$gP4fci\ ft 1 ©?£K0!l<Z>fiH$ff 

a. 

[0059] *u y*weiB6W:, »k^*m»3*»e> 

[0 0 6 0] Eeiirro^ns/^^j^gpstcioits^ 
lfcaSr»W"*-5Ht?*>5» EAT, r©BfclWiRL-C, * 

[00 6 1] -r^^^os/^ODl^rtO^t^Sfc^ 
0©»fi\ <!M#£HT^5^*^n^©lJl$i!u© 
MIS#-§-A££iJ2>1-5 CIU 6 (a) } o ^^o^ 

S8WC©»kjS©»*S0©»fr, ##A (*>3VMi#* 

B) *o y*©lJl»i#©¥#n/2 = 4S:J£ 

UT, ¥llj£#-l§-Ct:tH;&1-5 CEI 6 (b) ) „ 

©lJII$]iu^©^t^©&a s l&tf2©^\ ##A 
(fc3V>f3:#-§-B) n J/*© l J1J8bu©§-§- 

B (**B' > i©>flBjS*:imiUrixS:JMS»*Ci 
LTW^J-r^ [06 (c) , 06 (d) ] 0 -?x#?u 



/4 

£Lfct>©**ll£»*Ci:LTtitfji-S (06 

(e) ] 0 

[006 2] -t LT« ¥U£&flM£»g|5 6 (i, tft£ 

e> $ ftfcSEft: $ a-vft v r. xwz 

tt\ *38MO»l©3WtW©»^i:IHI*fc. ?-f-9-> 
^vfpi -e-y-v^y >-^$;frfc8^iJ©'ff -§-©*;$>?>, 

io [00 6 3107 fcfc*3g|l3<D& 3 ©SliSW- «fc 5 ^ ^ ^ 

-c. 7 tt«$H»-e* 9 x ^©^te0i ©*§-££ ID- t* 

[0 0 6 4] H7teijH-#*W©*3©3*ffi«B\ 01 
te.fcORfJUfcii'y MBI»li|lSK*iV^T, *JJ©B*«1* 
6 © 7 fcfl- UTiliRUi^gP 6 X 
5J-Lfc^-C01t-^-flH]^^^SL. ^©ilill© 

[0 0 6 5] iO^IK©^3(O^J£Ml-*5V N T, mft 

^ ^ o y ^ <D 2 'JBJ|ll#0>#tt¥*&*rfTV ^il^m^JgB 2 

[0 0 6 6] ^*J, sp*D-t-SEMtt:, 
[0 0 6 7] 

[0ffi»ffi¥-/«etapj] 

[01] *«WO* 1 ©UttWci 5 f y b I^MlHl^O 

[02] 0Uc^-rt'y MB])M[iUS©»f^«rttW-f4^ 

40 [03] HiKJBttaaEftiSttmssofli^wsr^-f^o 

[04 ] 01 K:j3»t57 f -4'*>'7'A^BO«j*«S:^i- 
[05] H4fc*Jlt5#*B^oy^*4a©«J*0!S:* 

[06] *«MO*2-©llit«tJ:*sit*^oy^!WS« 
cD*iJ^S§rlftP^-f-50T*fc So 

[07] *«MojB3©lll6WcJ:5fy hHftlBlfto 
^Sr^-t-^n -yfmxhZo 
so [08] ^ hfllfl-KlRlJJJLfcfit-S-Sr^Jt^-Slft 
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[010] 1 o<09fllSeS^1Kft«>9flr$IVd» oflMS 
[Ill] ««0«fMK-fbi:IWSUS*b*:«*4:OBB«S: 

1 -r-^f-V^gC 

2 BftttlAf* 

3 9E'fb^Htm«P 

4 . 



5 ?B??f(S<I 

6 «5©£5M*#g|5 

2 0 7?fl 

2 1 SMfcjSXA'^lfctHlR 

2 2 ^iy=J-^ 

3 0 ^fB-SJ-V^A-fflS 

3 1 0ft*PS'*»£lB 
3 2 v-7 M/v 5 ;** 
33-l~33-7 JSMpB , 
3 4 £fflfflt 

100, 101-1, 10.1-2 iiff g» 
10 2 — 



[HI]' 



1f Z/TfJlttl 



[13] 



t Vr\ Vr\ \-r\ 

20 X 2 1 N 22 
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